Genome-wide identification, phylogenetic classification, and exon-intron structure characterization of the tubulin and actin genes in flax (Linum usitatissimum).
Flax (Linum usitatissimum L.) is a valuable food and fiber crop cultivated for its quality fiber and seed oil. α-, β-, γ-tubulins and actins are the main structural proteins of the cytoskeleton. α- and γ-tubulin and actin genes have not been characterized yet in the flax genome. In this study, we have identified 6 α-tubulin genes, 13 β-tubulin genes, 2 γ-tubulin genes, and 15 actin genes in the flax genome and analyzed the phylogenetic relationships between flax and Arabidopsis thaliana tubulin and actin genes. Six α-tubulin genes are represented by three paralogous pairs, among 13 β-tubulin genes 7 different isotypes can be distinguished, 6 of which are encoded by two paralogous genes each. γ-tubulin is represented by a paralogous pair of genes one of which may be not functional. Fifteen actin genes represent seven paralogous pairs-seven actin isotypes and a sequentially duplicated copy of one of the genes of one of the isotypes. Exon-intron structure analysis has shown intron length polymorphism within the β-tubulin genes and intron number variation among the α-tubulin gene: three or four introns are found in two or four genes, respectively. Intron positioning occurs at conservative sites, as observed in numerous other plant species. Flax actin genes show both intron length polymorphisms and variation in the number of intron that may be two or three. These data will be useful to support further studies on the specificity, functioning, regulation, and evolution of the flax cytoskeleton proteins.